PROJECT CONFIGURATION
MANAGEMENT

13.1 OVERVIEW

Successful accomplishment of a project requires that all participants be provided
accurate information on the project and its end product(s) during any point in the
project life cycle. Asaproject proceedsthrough itslife cycle, the number of
participants grows significantly and the volume of information grows exponen-
tially. Thetask of managing thisinformation isamajor challenge and essential to
project success.

In the early stages of a project’slife cycle, the end product(s) are defined by
functions and requirements contained in mission need and conceptual design
documentation.

Asthe project progresses through the its cycle, functions and requirements are
expanded to devel op design requirements for functional and physical configura-
tion of the end product(s). These design requirements, in turn, are expanded to
the detail required to construct, operate, and maintain the end product(s).

Configuration management helps to ensure an orderly process for the control of
changes to those products as they evolve through each project phase. Product
configuration may be verified at any stage of the process that enables management
decisions to be made on current information. Proposed changes may be better
evaluated for impacts. Dataretrieval isfaster and project personnel are more
confident in that data, enabling faster, more cost-effective control practices.
Historical data should be more readily available, which should result in more
accurate estimates on the current project as well as on future projects that may use
the data.

The activities that constitute the configuration management discipline include:
» Planning and Management
» Configuration Identification

» Change Management
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» Status Accounting

» Audit

13.2 PURPOSE

Configuration management is used to ensure and document that all facilities,
structures, systems, subsystems, and components, as well as supporting documen-
tation of a project, interface physically and functionally. This process must also
ensure that the configuration isin agreement with the performance objectivesin
the technical baseline. Configuration management is acritical component of the
Integrated Safety Management System and the maintenance program. The project
manager must initiate a configuration management system early in the devel op-
ment of the project and must assure the delivery of as-built documents at the close
of the project. Configuration management control begins with baselining of
requirements documentation and ends with decommissioning of equipment in the
operational facility.

Configuration management principles are used in each project phase to some
degree. These principles areto betailored to fit the phase as well as the product
application to an appropriate degree as determined by project team personnel.

13.3 CONFIGURATION MANAGEMENT APPLICATION

13.3.1 Scope

The configuration management discipline shall be applied to al project hardware,
software, firmware, documentation, test and support equipment, facility space,
spares, training, and manuals. A change control system shall ensure that docu-
mentation associated with an approved change to a project’s configured system is
updated to reflect the appropriate baseline. Affected documentation may include
training materials, courseware, and other integrated | ogistic support documenta-
tion.

13.3.2 Configuration Management and Baseline M anagement

Within DOE, theterms“baseline management” and “ configuration management”
have been used with some degree of confusion. The purpose of this section isto
clarify the relationship.
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Configuration Management—at any point initslife cycle, from planning to
completion of the execution phase, a project has aconfiguration. Initialy, its
configuration is a conceptual arrangement of the parts or elements of the desired
end product(s). Asthe project proceeds through itslife cycle, the configurationis
defined in greater detail through the design process and documented in specifica-
tions and drawings. At the end of thelife cycle the configuration is the actual
physical and functional configuration of the end product(s) as reflected in as-built
documents. Configuration management is used to identify and document the
configuration of the end product(s) and control changes to the configuration
during thelife cycle.

Baseline Management—at selected pointsin aproject’s life cycle, the current
configuration is established as areference point or technical baseline. The techni-
cal baseline is combined with other project activities (e.g., activities to construct
or activitiesto conduct remedial action) to form a scope baseline. The scope,
schedule, and cost baselines serve as abasis for project authorization, manage-
ment, and an approved basis for measurement during project performance. As
such, the scope, schedule, and cost baselines are the established plan or perfor-
mance baseline against which the status of resources and the progress of a project
are measured. Baseline management is used to measure progress and control
baseline changes.

Configuration management and baseline management are integrated in that the
baselines are derived from the same configuration and they often share acommon
change control process.

13.3.3 Configuration Management Processes

All projects shall perform to the planning, identification, change control, status
accounting, and verification and audit activities described as follows:

1. Configuration Management Planning and Management
This activity includes planning, coordinating, and managing all tasks necessary
to implement configuration management principles and to conduct configura-
tion management activities. Configuration management planning and manage-
ment occurs throughout all project life-cycle phases. Documentation of the
planning process and development of the configuration management plan and
supporting procedures formalizes involvement and ensures continuity of
configuration management practices at all levels of management. Training
personnel commensurate with their roles and responsibilities is an ongoing
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requirement. Periodic assessment of process performance needs to be per-
formed to alow for improvements to the configuration management process.

2. Configuration Identification
Projects shall identify configuration items and shall develop appropriate con-
figuration documentation to define each configuration item. This activity
includes the development of a product top-down structure that summarizes the
total units and configuration documentation for the system or configured item.
| dentification also includes the assignment of unique identifiers, that identify
units, and groups of units, in aproduct. Configuration identification and
product information shall be maintained and readily availableto all project
participants. Baselined documentation shall be maintained with all necessary
links to the information management system. Supporting documentation
includes the numbers and other identifiers (e.g., document numbers, drawing
numbers, equipment numbers) assigned to configuration items and documents,
and the approved technical documents that identify and define configured
items' functional and physical characteristics, such as specifications, drawings,
and interface control documents and associated lists.

3. Configuration Change Control
Projects shall implement a systematic and measurable change process that is
consistent with DOE O 413.X, and shall document it in their approved Change
Control Boards' charters and operating procedures. The implemented change
process shall ensure proposed change are properly identified, prioritized,
documented, coordinated, evaluated, and adjudicated. Approved changes shall
be properly documented, implemented, verified, and tracked to ensure incorpo-
ration in all involved systems, equipment and spares.

4. Configuration Status Accounting
Projects shall develop and maintain configuration information for their config-
ured items or products in a systematic and disciplined manner in accordance
with DOE policy and accepted configuration management process and proce-
dures. Status accounting information includes devel oping and maintaining site
or project configured data, and the incorporation of modification data on
systems and configuration items. This configuration information must be
available for use by decision-makers over the lifecycle of the project. It will
also provide an audit trail of change proposals, current baselines, and historic
baselines. Data availability and retrievability shall be consistent with the needs
of various users.
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5. Configuration Verification and Audit
The configuration management process shall verify that a product’s require-
ments have been met and the product design meeting those requirements has
been accurately documented before a product configuration is baselined.
Verification takes the form of afunctional configuration audit and a physical
configuration audit. The functional configuration audit provides a systematic
comparison of requirements with the results of tests, analysis, or inspections.
The physical configuration audit determines whether the product is consistent
with its design documentation. In addition, operational systems must be
periodically validated to ensure consistency between a product and its current
baseline documentation. Verification of the incorporation of modificationsisa
critical function of this activity. Thisvalidation includes verification of facility
baselines and conduct of system audits at project acceptance and turnover.
Audit discrepancies will be identified, recorded, and tracked to closure.

13.3.4 Technical Baseline |dentification

Asdiscussed in Section 13.3.2, the technical baselineis combined with other
project activities to form the scope baseline. The scope baseline is the basisfor
cost and schedule baselines. The technical baseline defines the physical and
functional configuration of the project’s end product(s). Baseline management
controls the scope, schedule, and cost baselines, and integrates with configuration
management which controls the technical baseline. Data management controls
project information and the configuration of its end product(s).

The technical baseline consists of atop-down set of requirementsin which all
subsidiary requirements flow down from the requirements above them. Typical
DOE technical baselines are defined below. For identification and reference
purposes, each update to the technical baseline has been given atitle correspond-
ing to its content and/or relationship in the life cycle.

The titles of the baseline may vary for a particular program or project, and there
may be fewer or more baselines. A minimum set of technical baselines would be
those required to support scope, schedule, and cost baseline submittals for Critical
Decisions.

Functions and Requirements Baseline. Theinitial baseline for aproject is
developed during the conceptual phase and supports the Approve Preliminary of
Baseline Range Critical Decision. It establishes the functions and technical
requirements of DOE programs and projects. At this early stage of a project, the
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configuration represented by the baselineis conceptua with nothing designed or
built. Thefunctionsand requirements baselineisgenerally developed from the
mission need and mission objectives.

Design Requirements Baseline. For complex projects, the design portion of the
execution phaseis often divided into preliminary design and final design.
Through the preparation of preliminary planning and engineering studies, prelimi-
nary design tranglates the functions and requirements from the conceptual phase
into preliminary drawings and outline specifications, life-cycle cost analysis,
preliminary cost estimates, and schedules for project completion. Preliminary
design identifies long-lead procurement items and provides analysis of risks
associated with continued project development. At this stage of a project, the
configuration defined by the preliminary drawings and outline specificationsis
represented by the design requirements baseline with the following content identi-
fied:

» Physical systemsfor each project or facility
» Boundaries and interfaces for each physical system
» The magor components for each physical system

» The functions and requirements, performance criteria, and constraints estab-
lished in the conceptual phase allocated to the respective physical systems and
major components.

Configuration Baseline. This represents the output of the final design portion of
the execution phase and supports CD-3, the Approve Start of Construction or
Remedial Action. The functions and requirements from the conceptual phase and
the design requirements from preliminary design, as applicable, are expanded to
include the detail required to construct the components and systems of the end
product(s). The configuration of the project is defined by the design output
documents which include procurement and construction specifications, drawings,
test procedures, and operating and mai ntenance information.

As-Built Configuration Baseline. At CD-4, Approve Start of Operations or
Project Closeout (complete execution phase), the detail design documents estab-
lished in the configuration baseline are used to establish the as-built configuration
baseline as follows:

» All changes occurring to the configuration baseline during construction are
approved and reflected in the as-built configuration baseline.
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» All changes occurring to the configuration baseline during the operations phase
(after system turnover) are approved and reflected in the as-built configuration
baseline. Thisbaseline exists and is maintained current throughout the opera-
tions phase.

13.3.5 Establishment of Baselines

Development of baselinesfor DOE programs, projects, and operating facilities
should adhere to the following management concepts set forth by DOE O 430.1:

» ldentification, documentation, and approval of basic requirements

» Specification of a systematic process for baseline development

» Formal identification and approval of baselines

» Specification of alowed variances from the approved baseline

» Regular reporting and assessment of status against the approved baselines

» Corrective management action (that may include baseline revision) in the event
avariance exceeds a prescribed threshold.

13.3.6 Change Control Boards (CCB)

A hierarchical arrangement of rel atabl e flow-down Change Control Boards shall be
established by Headquarters, the respective field office, and the contractor to
establish configuration management baselines and to approve/disapprove subse-
guent changes to those baselines. Each project board shall have an approved
charter and operating procedures. Proposed changesto HQ's configuration
management baselines must be submitted to the appropriate change control board
on an agency approval change request form. Each Change Control Board shall
document its approval/disapproval decisions. The number of boards and their
specific charters and procedures will be tailored to the particular project. The
intent shall be to maintain the vast majority of control actions at the contractor
level.

Change Control Board charters and operating procedures shall be maintained to
reflect the addition of new programs, the additions/del etions of configuration
items, and changes to Board membership.
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13.3.7 Energy Systems Acquisition Advisory Board

MS Project ESAABs

The ESAAB advisesthe SAE in making M S project CDs, Level-0 baseline
changes, and site selectionsfor facilitiesfor new sites. The ESAAB meetsonce
every two months, or at the call of the SAE.

ESAAB membership includes the SAE as chair; the Under Secretaries; the Gen-
eral Counsel; the Chief Financial Officer; the Director of OECM; the Assistant
Secretary for Environment, Safety and Health; the Assistant Secretary for Envi-
ronmental Management; the Deputy Administrator for Defense Programs; the
Director for Office of Science; and the Director of Procurement and Assistance
Management. The Deputy Secretary may designate other PSOs or functional staff
as board members as needed.

The ESAAB Secretariat resides in OECM and provides administrative and ana-
Iytical support and recommendationsto ESAAB.

Other Project ESAABs

Each appropriate PSO appoints an ESAAB-equivalent board for advising on
actions regarding those projects within the PSO office that are not MS projects.
The PSO serves as AE for these projects and as chair of the ESAAB-equivalent
board. The ESAAB-equivalent board replicates and the same functions as those
performed by the corporate ESAAB. Members may be selected from within the
PSO’s office or from other Headquarters functions having Departmental responsi-
bility. At least one member isfrom adifferent PSO office and is designated by the
contributing PSO. OECM provides a member of each ESAAB-equivaent board
for projects $100M and greater. Each PSO provides the composition of its
ESAAB-equivaent board to OECM. Agendas and minutes of all ESAAB-equiva
lent boards are provided to OECM.

Delegated Other Project ESAABS

The PSO may delegate equivalent AE functions, including decision approvals, for
those Other Projects below $100M to an SES program manager or an operations/
field office manager. For those delegated Other Projects below $20M, the Pro-
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gram Manager or O/FOM may further delegate equivalent AE functionsto adirect
reporting SES subordinate. Attachment 3 provides an overview of the allowable
AE delegations. The AE so designated establishes and chairs an ESAAB-equiva-
lent board, notifies OECM of its composition, invites OECM to all board meet-
ings, and provides al agendas and minutes to OECM and the appropriate PSO
project management support office. However, OECM is not a board member.

13.4 PROJECT CONFIGURATION MANAGEMENT
PoLICY

Each project shall beresponsiblefor:
» Developing and implementing configuration management plan(s) and processes.

» Life-cycle management of products/solutions assigned to their Change Control
Board.

» Theinclusion of appropriate configuration management principlesin all acquisi-
tion contracts.

» Thetimely approval/disapproval of proposed changesto configured items under
their purview for thelifecycle of theitems.

» Analyzing changes completely and coordinating changes that impact other
configured itemswithin the project.

» Referring proposed changes that exceed their approval authority to the next
higher board.

» Establish baselinesfor al system that are operational or that are scheduled for
operation. The baseline process begins with establishment of the system/
subsystem functional baseline and concludeswith the establishment and mainte-
nance of the project baseline. Establishing and documenting site configurations
and creating baseline documentation shall beincluded in thisresponsibility.

» Providing the user organization with detailed documentation describing the
operational baseline at the time of commissioning. Thisdocumentation consists
of the contractually agreed to as-built lists, updated to reflect the configuration
at the time of commissioning, and the serialization/revision/version status of all
hardware, software, and firmware. This documentation isin addition to the
functional, alocated, and product configuration documentation. Providers must
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also ensure that operations and field offices receive the contractually
provided manuals. Documentation describing the operational baseline
must be maintained aslong as the system is operational.
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